The conventional Foucault imaging method, an optical mode of Lorentz microscopy, can visualize magnetic domains under infocus condition. Imaging of the Foucault mode, however, requires a magnetic-field shielding lens and an off-centered objective aperture. As microscopes have to be customized for observing magnetic domain structures, the Foucault mode has not been used in practice. Recently, however, a novel Foucault imaging method, named lens-less Foucault imaging (LLFI) [1], was developed for conventional transmission electron microscopes without any special equipment for Lorentz microscopy.
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Figure 1(a) shows the optical system of LLFI in a 300-kV field-emission TEM (HF-3300 made by Hitachi High-Technologies Corp). The objective lens was switched off and the electron beam was converged with a condenser lens to the crossover on the selected area aperture plane. The selected area aperture was used as an objective aperture to select the deflected beam for the Foucault mode, and the focal length of the magnifying lens was changed in order to observe the specimen images and diffractions. The irradiated area on the specimen was set by selecting an appropriate diameter for the condenser aperture. Figure 1 
